Abstract Military forces from developing countries have become increasingly important as facilitators of their government's foreign policy, taking part in peacekeeping operations, military exercises and humanitarian relief missions. Deployment of these forces presents both challenges and opportunities for infectious disease surveillance and control. Troop movements may cause or extend epidemics by introducing novel agents to susceptible populations. Conversely, military units with disease surveillance and response capabilities can extend those capabilities to civilian populations not served by civilian public health programmes, such as those in remote or post-disaster settings. In Peru and Thailand, military health organizations in partnership with the military of the United States use their laboratory, epidemiological, communications and logistical resources to support civilian ministry of health efforts. As their role in international affairs expands, surveillance capabilities of militaries from developing countries should be enhanced, perhaps through partnerships with militaries from high-income countries. Military-to-military and military-to-civilian partnerships, with the support of national and international civilian health organizations, could also greatly strengthen global infectious disease surveillance, particularly in remote and post-disaster areas where military forces are present.
Introduction
Militaries maintain public health programmes to monitor, prevent and treat infections that could reduce the operational effectiveness of their forces. To advance mission objectives or broader national goals, military forces may extend their public health capabilities to civilian populations not adequately served by civilian public health programmes -for example, groups experiencing humanitarian emergencies or people in remote areas beyond the reach of ministries of health. However, the mobility that facilitates such operations can also allow military forces to carry infectious agents to susceptible civilian populations. 1 In many developing countries (that is, low-or middle-income economies as classified by the World Bank) 2 the pursuit of foreign policy goals may involve use of military forces to participate in peacekeeping operations, military exercises and humanitarian relief missions, or to carry out more traditional military tasks such as the securing of borders. Here, we consider the growing importance of developing country militaries in global affairs, and the threats and opportunities this growth presents for infectious disease surveillance and control in civilian populations. We use examples from Peru and Thailand to show how militaries in developing countries can strengthen surveillance programmes run by ministries of heath.
Militaries in developing countries: new and traditional missions
During the 1990s, military forces in developing countries comprised an increasing proportion of the global total military as the United States and other high-income countries made significant reductions in force size. 3 According to one set of troop strength estimates, militaries in developing countries currently comprise 17 of the 25 largest active duty forces worldwide, with a combined total of 10.5 million of the 14.3 million personnel in these 25 forces. 4 Currently, military forces from developing countries are deployed to participate in many multinational operations (Box 1). Increasing engagement abroad is evident in UN peacekeeping operations. Between 2001 and 2006, the number of high-income countries contributing military forces to UN peacekeeping operations decreased slightly from 24 to 23, and the number of military personnel contributed by high-income countries fell from about 8000 to 2000. During the same period, the number of developing countries contributing military forces increased from 53 to 73, and the number of personnel contributed nearly tripled, from about 22 000 to about 63 000. 5 Developing countries also supply forces to non-UN multinational missions. The African Union Mission in Sudan draws its approximately 7000 military personnel from Chad, Egypt, Gabon, the Gambia, Kenya, Nigeria, Rwanda, Senegal, South Africa and Zambia. 6 The 24 To reduce the risk of introducing human immunodeficiency virus (HIV) into host country populations, the UN requires that countries offer uniformed peacekeepers voluntary pre-deployment HIV testing and counselling. 25 There are few data to make a causal link between multinational peacekeeping operations and local outbreaks.
Military surveillance contributions to civilian health authorities
In humanitarian emergencies, wellequipped militaries may use their logistical, communication, organizational, epidemiological and mobile laboratory resources to establish surveillance for populations vulnerable to epidemics. 26, 27 Following the Indian Ocean tsunami in 2004, a United States Department of Defense overseas laboratory, United States Naval Medical Research Unit-2 (NAMRU-2, in Jakarta), established a field laboratory in the heavily affected Indonesian city of Banda Aceh with the Indonesian government and WHO. 28 The laboratory provided reference services that confirmed some epidemics, thus facilitating timely intervention for some outbreaks and allaying concerns about other infectious diseases. After several months, NAMRU-2 turned the laboratory over to the Indonesian government who continued to use the facility.
Some militaries that maintain advanced laboratory and epidemiological capabilities to protect the health of 30 which require that WHO be rapidly notified of infections that may constitute a public health emergency of international concern -irrespective of whether the infections are in civilian of military populations.
Later in this paper, we describe surveillance systems operated by developing country militaries that, in various ways, support epidemic preparedness of the ministry of health in the host country. These systems are collaborative efforts of the host country military and the United States Department of Defense through its overseas laboratories, long-standing facilities that conduct research on infectious diseases of bilateral importance. 31 As part of the United States Department of Defense -Global Emerging Infections Surveillance and Response System, established by Presidential directive in 1997 to confront emerging infections as a national security threat, 32 they also develop regional capacity to detect and respond to epidemics. 33 
Peru
Peru has a population of over 27 million people living in tropical, sub-tropical and temperate regions. The Peruvian military comprises the Army, Navy, Air Force and National Police and includes more than 200 000 personnel. The Navy maintains dozens of training facilities, ports and other bases across the country -from modern facilities in the capital city Lima to remote bases in border areas. Crowded living conditions and difficulties in maintaining hygiene (with which most militaries must contend) contribute to outbreaks of respiratory and diarrhoeal diseases among Navy personnel. In tropical areas, Navy units are at risk of malaria, yellow fever, dengue and other vector-borne diseases. Outbreaks of infectious disease have had a significant effect on the Peruvian Navy's ability to carry out missions.
In Peru, as in many countries, the military complies with disease reporting policies established by civilian health authorities. The Peruvian Ministry of Health has identified 45 nationally reportable infectious and non-infectious diseases. The Navy monitors these diseases in its active duty personnel (about 25 000 people) and their family members (about 100 000), and reports surveillance data to the Ministry of Health. With many units in remote locations, the Navy provides the Peruvian Ministry of Health with information on disease burden and outbreaks in areas where there is little civilian public health infrastructure.
Before 2002, however, the Peruvian Navy relied on a paper-based reporting system that did not facilitate rapid detection and control of infectious disease outbreaks, especially in remote locations. Mailed reports could take weeks to reach Lima from the border areas, by which time outbreaks often were well advanced or over. After several unexpected deaths -probably the result of infectious diseases -in units in the Amazon jungle region drew attention to surveillance deficiencies, the Peruvian Navy and NMRCD developed Alerta, an electronic disease surveillance system that at modest cost has transformed public health surveillance and response in the Peruvian Navy.
Alerta allows reporting and tabulation of the nationally reportable diseases, as well as others important in military populations, such as influenza-like illness and training injuries. Units report to the surveillance hub at NMRCD by Internet, telephone or radio-relay. The Navy has assigned an officer to the hub to facilitate communication with surveillance sites. Alerta covers over 95% of Navy forces and family members in all Navy regions. The system has identified 31 disease outbreaks (some of which are shown in Table 1 ), including Peru's first confirmed cyclosporiasis epidemic, 34 and has frequently allowed rapid epidemiologic investigation and control to take place.
Another collaborative surveillance activity of NMRCD and the Peruvian military is focused on peacekeepers. Since June 2005, Peru has deployed groups of about 200 troops for sixmonth tours with the UN Stabilization Mission in Haiti (MINUSTAH). 
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To assess the risk of infectious disease exposure in Haiti and importation back to Peru, the Ministry of Defense and NMRCD developed a serological surveillance programme. With funding from the United States Military HIV Programme, the Ministry of Defense collects serum from peacekeepers before and after deployment, which NMRCD tests for exposure to HIV, hepatitis B and hepatitis C viruses, human T-cell lymphotropic virus 1 and 2, syphilis, dengue and malaria. Each peacekeeper also completes a questionnaire on insect, animal and sexual contacts while deployed.
As with Alerta, the military uses this programme primarily to monitor infectious disease risks in its forces. But through data sharing with the Peruvian Ministry of Health, civilian authorities will be made aware of infectious diseases imported by returning forces that could be transmitted to civilian populations in Peru.
Thailand
During the late 1980s, Thailand experienced a sharp rise in HIV prevalence. 35 The Thai government launched a countrywide HIV/AIDS education campaign and made condoms available to commercial sex workers and their clients, since commercial sex was considered a major route of HIV transmission. 36 The Thai Ministry of Public Health initiated HIV surveillance in sentinel populations, including commercial sex workers and intravenous drug users, to track the epidemic and assess the effectiveness of control measures in high-risk groups.
In 1989, the RTA initiated HIV screening for all incoming recruits, who were conscripted by lottery from every district in Thailand (50 000-60 000 men aged between 18 and 22 years annually, with exemptions given to certain groups; 36 currently, the RTA does not use conscription). With technical assistance from the United States Army Component of AFRIMS, the RTA also gathers sociodemographic information from recruits when they are admitted to the RTA.
By allowing the Thai Government to monitor the HIV epidemic in a large, national sample of young men, the RTA HIV screening programme has proven a useful complement to the Ministry of Public Health HIV surveillance programmes. The Ministry of Public Health and RTA staff, often in collaboration with university researchers, used the RTA HIV surveillance database to assess the national effect of government control measures in young men, 36, 37 identify areas of Thailand with high HIV incidence, 38, 39 define risk factors for HIV infection, 40, 41 and describe the natural history of HIV infection. 42 To support future epidemiological studies of other infectious diseases, scientists from the RTA and United States Army maintain a repository for serum that is left after HIV testing at the RTA Institute of Pathology.
Another collaboration between the RTA and United States Army addresses a similar challenge to the one facing the Peruvian Navy -conducting timely infectious disease surveillance in remote areas. Many RTA personnel are assigned to areas near borders with Cambodia, the Lao People's Democratic Republic and Myanmar where they deter and defend against external and internal security threats. Public health resources and communications are limited in these places, making timely epidemic detection and control in RTA forces difficult. In border areas inaccessible to the Ministry of Public Health, the RTA provides public health services for both civilian and military populations.
RTA and United States Army collaborators developed the unit-based surveillance system in 2002 to improve surveillance along the Thai-Cambodian and Thai-Lao People's Democratic Republic borders. The system allows data to be collected by RTA soldiers who do not have medical training (since few RTA medical officers serve in such areas), with analysis and interpretation carried out in Bangkok. Participating military units collect syndromic information daily on local populations and report the data to higher headquarters by radio or fax (syndromes under surveillance include constitutional, respiratory and gastrointestinal). At headquarters, data are recorded into a Microsoft Accessbased program and transmitted through an internet-based system to the AFRIMS main frame at least twice a week. If analysts at AFRIMS identify a possible outbreak, medical authorities from the Ministry of Public Health and the RTA are notified and they may initiate control measures.
Building on the partnership that created the unit-based surveillance system, the RTA and United States Army medical personnel are currently refining the system for surveillance of influenzalike illness and initiating laboratorybased influenza surveillance at remote RTA facilities that serve civilian and military populations.
Discussion
Military-to-military partnerships, in which militaries with advanced public health capabilities commit to helping other militaries develop laboratory and epidemiologic capacity, are one way of improving surveillance in developing country militaries. There are other successful military-to-military partnerships besides the ones presented here. For example, the French Forces Institute of Tropical Medicine (IMTSSA), a WHO Collaborating Centre, partnered with the Vietnamese Army Health Corps to control malaria in Viet Nam. 43 The French military also supported the Gabonese military and Global Outbreak Alert and Response Network partners in responding to an Ebola epidemic in 2001. 44 As the global involvement of military forces from developing countries rises, the importance of effective surveillance in these populations increases -not only for the protection of military units but also for civilians. Higherincome countries, and their militaries with advanced epidemiologic and laboratory resources, should seek opportunities to partner with militaries from developing countries to improve surveillance capabilities. Militaries of all countries should seek civilian-military partnerships when located in domestic or foreign areas where their surveillance capabilities could improve the local civilian public health infrastructure. These collaborations could provide mutual benefit, alerting each population to infectious disease risks in both groups and providing early warning of epidemics with potential global significance.
Neutral international health organizations, such as WHO, can facilitate partnerships between military organizations through leadership that remains independent of the interests of any one country. Both military and civilian health agencies may be reluctant to fully engage in health partnerships with militaries without the broad legitimacy that such organizations can provide.
In the United States military experience with influenza surveillance, close 
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Importance du personnel militaire des pays en développement dans la surveillance mondiale des maladies infectieuses 45 Participants established lasting collaborations with groups in their home and other countries, and agreed that WHO leadership and continued work was needed to bridge gaps between civilian and military efforts. In the future, multilateral civilian-military public health forums involving international organizations and developing and high-income countries could establish and sustain partnerships to address those gaps.
Finally, there is a need for critical examination of the expanding role of militaries in post-disaster assistance, global infectious disease surveillance and other activities that extend military public health capabilities to civilian populations in need. Research should draw on lessons learned from recent 46 and ongoing missions to identify appropriate applications and methods of civilian-military public health cooperation. O
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Las fuerzas militares de los países en desarrollo han cobrado una creciente importancia como facilitadores de la política exterior de sus gobiernos, participando en las operaciones de mantenimiento de la paz y en ejercicios militares y misiones de socorro humanitario. El despliegue de esas fuerzas plantea tanto retos como oportunidades para la vigilancia y el control de las enfermedades infecciosas. Los movimientos de tropas pueden causar o propagar epidemias al introducir agentes nuevos en poblaciones vulnerables. Y a la inversa, las unidades militares con capacidad de vigilancia de las enfermedades y de respuesta pueden hacer extensiva esa capacidad a las poblaciones civiles no atendidas por los programas civiles de salud pública, como las que viven en zonas remotas o han sufrido desastres. En el Perú y
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